This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

. BLACK BORDERS 

♦ TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

♦ FADED TEXT 

♦ ILLEGIBLE TEXT 

♦ SKEWED/SLANTED IMAGES 

♦ COLORED PHOTOS 

♦ BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

♦ GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



™»S PAGE BLANK 



WSPTO) 



tUHUKtAN KAIbNI UhMUt 

Patent Abstracts of Japan 



PUBLICATION NUMBER : 2000031445 

PUBLICATION DATE : 28-01-00 

APPLICATION DATE : 08-07-98 

APPLICATION NUMBER : 1 02071 01 



APPLICANT : OLYMPUS OPTICAL CO LTD; 

INVENTOR : GOTO ATSUO; 

INT.CL. : H01L 27/14 H04N 5/335 

TITLE : SOLID-STATE IMAGE-PICKUP 

MODULE 
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integrated. 

SOLUTION: A gradient index microlens array is used as a light-condensing optical device 
array. The gradient index microlens array 2 comprise of gradient index lenses 2a, 2b, 2c, 
etc., which are respectively formed in positions corresponding to picture elements 3a, 3b, 
3c, etc., of a solid-state image-pickup device 3. In other words, each of the gradient index 
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With such a construction, light 4 from an image-pickup lens 1 is condensed in the pixels 
3a, 3b, 3c, etc., of the solid-state image-pickup device 3 by the gradient index lenses 2a, 
2b, 2c, etc., of the light-condensing optical device array 2. 
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rnv4 7 n U >-7CT U 4 2 £ r^-f ^ o b > X 2 
a, 2b, 2c, • • -#HH««*^3<>>*W*3 
a. 3b, 3c • - • fc***tlfr*-&fiIMfc$:4J:5 
(CKS L , XSF^I b yX 5 cOH 1 Ob yXU 6bM2<7) 
b> XgP7 k^^ffl<^a ^SMctMR«?3 IZfttxa 
Wbtc&Uftea.. 6b, 6c, • • - iftz*WM3 

a, 3b, 3c, ■ • • lZttm~t&fomz. Ltitf-?X 
mtfr&fttt V yXT b 4 4 ^ o b yX 2 a , 2b, 
2 c, • • ■ tt«M&t&ffi&£&hi.olZttA.'bto 

[ 0 0 5 8 ] 0 , ®^^^4 ?DUyXTW 
2<r>%mffm^ : (fiVyX2 a , 2b, 2c, • • ■ 
*I^'®*ffit»^3c7^HS3a, 3b, 3c, ■ • • 

co^mm b -mt &xo izm®, $ ti. xmpi v >xr 

b 4 5 <7M V yXffi 6 , 7 <7>iSJM<7)$cffig|3;ft 6 a . 6 

b, 6 c • • • ffy&wffb&ifi* ®mmm=F3<D& 
it3a, 3b, 3c, • ■ • 0>tt>Mrm±£isatt& 

Xolzm^iiXV^, 

1 0 0 5 9 ] ZOm 1 2^SS<7)^«j^Br>T«. iiM 
b> XI £310m.m^«4 1 Tb4 ARtAltt-63t 
(i. grr^rW?^ ^ob >XTb4 2^#b>X2 
a, 2 b, 2c, • • • IZX *mitzi\xiafti-yX5 
tTJtts 3etd8HHB6a, 6b, 6c, • • - ire* 
3tSn-CHiWitft*^3«#S*3a, 3b, 3c. • 



( 6 ) M 2 0 0 0-3 1 44 5 ( P 2 0 0 0 -3 1 4 JL 



[0060)01 8ii. HI 3<vmtfc<7)Bm$:7ji-fm 

-e, 9k-%m%&%=?Ti"( ARfc ixntthmmim 

V f 7 a L- > XT l i 10 ( 0 6 ) fc Itf|'$M7 i 9 
al>XTUA2 (132) fc fcll^fc-tffcfiiJST!* 

*, BP*>. Hi 8fcjj?*-J:5fc. m&uyxi t. *m 
v > XT v A l o fc J@0r*4HB~? -f ? o u > X 
TW 2 fc J; 0 & **3fcffl#!**F7V A R fc . Sfls 

bo*? 3 i: j; o & >) . r v a a r. 

%-?A 7iU ;, X>a f l 0^7^nl/>Xl 1 

a. lib, lie, • • ■ tmtwu&fr s 

3 a, 3 b. 3c, • • • tZtt&?h£ dKIBIU JB 
JJftWfi 1- > XT U >f 2 <7)#Jg^^ U- y X 2 a . 2 

b, 2c, • • -^ISBa, 3b. 3c. - • • \,Z 

[OOblloi 0 s W?-f ^nl/>-X7H 1 0(0 
#v-f ?nb-> X l l a , lib, lie, • • ■ ay%. 

^vm&jmimimT^&mmsci, 3b, 3c • 

• • «0«^MW8±fcflflM-S «fc a Kflijft l , XS#f^ 

7 o U yXT V i 2 ^JStff*^ I- >X<7)m$& 
tfUflcftflfeS^ 3^BS3 a , 3b. 3c. • • • 

[0062] ZCDWi 1 3 <02gffr3JEH§a9fl4MR*: v a. 
-/Mi . iiMb > X l £il 0 Jfc*ffi#¥*7 TP >f A R 
izxmifM^ WM^tt^AtuvyXTVA 2IZ 

?jtttx^mvrm^m^yx2a., 2b, 2c, 

• izxmt^ix. %<Mk. ^m.-rnvvyXTVA l 

0CO#^^nl,'/'Xlla, lib, 11c, • • ■ 

£Tie£jfefc$*u m*sm«^3o#iBfg3a. 3 
b, 3c, • • • ±iz&*myt£ti&. 

[0063] MlMKiz- s 016 .7^0 1 8 fcjjrfSS 1 
1-11 3tfgStttf>JB»li, l'filil*ffl*?if7 
W A R^H^§fl3!iX>_0<7)Tb X * ffl»^*>*fc« 

Ml I -mi 3<nmifo<r)Bm<7)lZfr<rMfr'&h-$i>%z. 

wmrvA. mfti/yxrisj tMikwrnrx/j . 
vm^A yXTUA tm.mk^MrvAm<r>m.^ 

[ o o 6 4 ] x, muim 1 6 iz^-tm 1 1 cmww 

zoymmzhhwi tz^i-mm-zA twyxrvA 

SrfflVK ZtLtm^yXTUA b&B&trttfct>W 
i>£K\ z\<T)Xo \,z--fiX\mH £ x<r)W&mxti, % 
ttzLcoxi^X^y, 

[ 0 0 6 5 ] X. XOCOTbX ^l^bitSP^IiJ^ii 
jit'tiv^ «itf. Hi 61:^1 lcolQto^ii 
ii, mm^yXiffMhz^m^Ayxiv yXTVA l 0 
L , Hftiifl*^ 3 X>ii(cJil*! b >' XT bX 5 * 



HEM I t c7.)T\t) -2. ft , flfS U > X l coH^JBrt P > X 
Tl^-f t*ot . HfMiftft? 3 c7)|iA%MT-f vuV 
yXT V A X'h ott J;k , 
[ 0 0 6 6 ] W±J±. gft&WM&TUA VM&h-tX- 

[0067] l 9 lz9fktm l A<nmWMMiF> 

X 0 IZ . Z.-Os7)|uDf$ 7f ffiv >f ^ D > XT L- >f ^ffl^ 

[0068] zom i A^mwMmxzhwxii. 
oMWjt^A 9 o 1/ > XTb tf. zBtftrnftmis 

>X2a, 2b, 2c, • • ■ <Dffl&tfE\ HZ—Wc?& 

xoizmmzti. x, ztibtmmt. ^mmmm 

-f 3<7>§-llS3 a , 3b, 3c, ■ • ■ ?)^L«i&i: — 
[0069] Zcr>mn<7)3tM<7M y £. flftb XX 1 <7)ffl 

oMWit^A 7uvy XT L- A <WJS$gftftM v y 

X2a , 2 b. 2c, • • ■ £.£ *)%«MftZtl. mz 

mtm&m? 3 vmomtfmm -?a?uv- yxr v a 

^gJf$Ml-vX2a , 2b, 2c. • • • IzX 0 
m*$nTH*mm*^3^#H«3a. 3b, 3c, 

[0070] zcr>m\ zrxnMfavyXTVA <7M* 
&h-£. -m%}K-?A yuVyXTVA com^h 

it. -^commnmruA cDm&^hittfhv . miz 
'ttiheommm. ^tnms. H4, 05. H6. m 
7, us, m9comfcWiWL : f: i J3.-Mzxm\ l ->t>ti&& 
wmx&mfT v a sr z.^m^bittzmm.co t 

[007 1] X, 121 6fc*mtfc7)^Efc£VrC\ ^ 

1 O^-tmuyXX 0=&SS£#s3t^. Ell 1 
S»^b >X J: 0 $r*tt«3fc¥3&L S 2 . H 1 2 Ic 
*t-0tffl^>'XJ:O^l.fefi^^LS3, HI 3£jj* 
t-t^I/^XJ; OsfiritSflBlfi^SL S 4 . HI 4 iz^ct 

mmv- yxi ls5. hi 5 c^-r 

u y XtfMRiBtiiijf v yxzitm Limmt^Jk L S 6 

[0072] l§ltl(cH 1 7 fcyS*3llfc0»ML H 1 

^tmmcommm t -e coafi^^ fc l x n ii^s « <^ 

tlfi^^cov ^ii^^ffl^ <3ii I) . 

[0073]H20(i. #HBJJ<7>@ftift«* ^Jt-^S" 

[0074] Hfc*3V ^t, 40 ^jg^afMin^ : J 

j.-/b. 4 11^^ 4 2(.i^fI0^. 4 3ii.X^& 
[ 0 0 7 5 ] H2 1 i±. -^^cOlSlMift^x-x-;!^ 

s«<o^*o«ifisr* ( b ) i±mMmsmnm 
w&x-foh. 
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[ o 0 7 6] wrtmrnt. [i2i (a) (c^-r x ? 
5 2t.. m^mmx *)<?>mn<wmz'n%o f r^r 

n-fc"/-tf— 5 3 <: . C^t'f*7o-t"'t-5 3^<7> 

5 4 t . t'fjfra-b 
-5 3C»«S*iTV^. «ISMI-WSriE«W&VTR 

fit Ltry > hr«7 h-th t'ftru y*-5 7 1 j 

[0077] X . *f F*lffii?)#A§fc?cS 5 9 F*JtCli . 

1121 (b> liz^-txoiz. ftmmzfrbmwvtzii. 

mh?4 hit A H7r>f^-*6 2fc, JSsWBtefSRi: 
«t O^SPJIft^b 1 t s fi ' s~fj=j X6 3 fc , *H 

BBfDH King =e y ^ - 'i 6 4 § i xx wh, m#M 

> XP 1 to— <Ul?-F 'fcBfl&Sf&O &b%2 

-J xa u yx P2t £x mt&tit wsmmi*& 

[0078] icDJ: 'j^lffflii, 3ftS£g5 2 J: 
») jfctf 5 -f h i3A H 7 r ; \- •£ 6 2 iz X 0 fSiM $ h . 

mffiZrmfoX 9 ami. Hj^-fyx 6 3 iiftLXffl. 

mmtw£^k6 oizx >mtmb Lxmaztit . ; 

fsiS-^c c Dcr)ffififfi6 5±t:^^ixS . zcvc c d 

3*1X02 lco ( A) iOh'f^rn-fe'vt-S 3(c«fc 9 
* - ? - 5 4 ±Clflg« L tB $ i-L 5. * ft t ft iz v T R 
f^55, h'f^f-f X?5 64Hde#i£*U ifct* 

S. 

[0079] ±te<9 J; d Zffi&LOfimmii. 

&fc^ffl*ffc#3« 6 0 <m l W 'J XA u yXP 
1 t m 2 SOT U XA V > X P 2 ^rtSiS^^W*^ CM 

ftttfcE : Jx~lU 6 4 0) o 2 <7)X U XA P 2 fc <feft 

a*-»»6 3 Sr¥^¥M£^ftb9fc¥flyyXI£^ 
^-ar^^^yXSrffll^Ttim 
[0080] £<9rt^KTfflV*&ft*H«*«t5'** 

-yi-6 4 (d, o iznmmmm¥&6 obmt 
mmm^T v a a r t mwmm&o c d > ^-^t 

*3lcffl3lfi^*^ru>f ARt LX 

tt , tibt am 2 nmm 9 miz^ 1 tz . t^mm&co 



[ 0 08i]^, mmxcwmizimt&mf&PMfo 

I 0 0 8 2] (1 ) #ltf3^^*Gffl^)Ii*iI 1 X(i 2 
Z b £WWib?&mfctm*: : Jj.-fo. 

[0083] (2) ^mmcommvtmmixiiz 
izBmt h mem* i> x -/i t- . mmdttmx&m* 
tv a tfmftwxxh&z b znwibt&mmm 
> j—n . 

[0 084] (3) mmm^mm^ym^miyj.iz 
tiea-rs fflfwaa* : Jx->vx\ mtm%&m?Tv 
4 < ? a u > x*- -e o^m i 0 sff*^j^ 

7 nv yXTv a xh h z b zttm. b -fi> m mm* v 

[0085] (4) mmw&nmmcvmm. 1 xn 2 
iztmt h wmm. : j*->vx- . mmmm^T v 
4 ±k mmmmm^TVA x& hzt wmbi-&m 
w-Wtmitx-n; 

[0086] (5 ) liuiB ( 4 ) wmzMm-f&mwwL 
mz s J?.-)vx\ mimmmmm^TvA vwrnx 0 
m$xm>m\Mmxm$izti. ±mmmmm tx% 
zmm-z x oizttczb zmLbi-zmtkim^z. 

-;l-„ 

c 0 0 s 7 ] ( 6 ) Bute ( 4 ) nmzMmfmtm 
mis*-)vx\ tmmftwmm^TVA wmmtz 
mmm i- . z^fmmizxhmmmvmm lxk 

[0 0S8] (7) #l1IS*^ieia^lf*iMlX«2 

mimm* v^-)vx . mm%mmm : r 

TVA *>%g-7^ 9UWXTV4 bMftWXTVA 

b %&^h^im®xhz>zb wmbi-mmm 

[0089] (8) w s $mticoimcvimmixii2 
i>z§mt^mwmm* 'Jx-ivx . miwtm^mf 

TVA ifWSx^^nA 9UVVXTV4 bMfoVyX 

tv a b s* m^h^fzm^xh hzb* mm bt&m 
m&m> : x->v 

[0090] (9) mmt^mmcoimmixn2 
tieiw-s siwiftt Vx-tvx . iinsm3teffl3^^ 

n u y XT y >f 1 5rffl^*^^fi!fC^ iZb rim 

b-f&mfamm^Jx-iv 

[0091] (io) wffl&vmwffltm 1 xa 

^Ty-f/jy mm7tm-?A mvyXTVA tmrn 
wmtva b £m& y £h-£ttmxfo& z b rv,\rvc -r 
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[ o o 92] (id mm^mmntmm 1 xa 
2 izBwttz wmttt* : J*->ix\ mmkmx^m 

=f- T U i i)\ Mt\ V VXT V i t mfcW.%MT V A t & 

.7.-/1 

t o o 9 3 ] (12) ttmmngmmmm 1 xit 

[ 0 o 9 4 ] (13) 1Wtt$a«9ak'>M$« 1 .Xte 

2 nztsM t h mm®* > ->vx , sr 

^ru a t)\ -mmifrmftm~?4 ?ni- >-xtp ■< z 

[0095] d4) «HFit*<oasH^fi*3aixti 
2 Bfti§&* i?*-)vx\ mm&m%&m 

[0096] (15) WrFlf^iEH^IlOT 1 Xti 

[0097] (i6) mmticommemmn 1 xti 
2 fciBi^s ®«stB^ ya-^-e. Buiaft3tffl^s 

[0098] (17) ^ftlit^iEB^lif *lf! 1 A 5 
MiWEO ( 1 ) . (2) , (3) , (4) , (5) . 

( 6 ) . ( 7 ) , ( 8 ) . ( 9 ) . (10), (1 
1 ) . (12). (13), (14). ( 1 5 ) Xti 

(i6) <7)mzim-t&mfoWi® : ei'3--frz\ mmm 
me^&tf. -^mwBfrWbv yxizxm^ntzz 

[0099] (is) mm^mm^mmMi$>^ 

^limMco ( 1) . (2) . ( 3) . (4 ) . ( 5 ) . 
( 6 ) . ( 7 ) . ( 8 ) . ( 9 ) . (10). (1 
1 ) . (12), (13), (14), ( 1 5 > Xti 

(i6) <Dmzmmt&mi*mm : t : Ji.->ix\ mtm 
mx&m^ -^<mmv >xx nz&zt z^mt-t 

[oioo] d9) mmmnmmcom^m 1 *s 

t^iHyfe<7) ( 1 ) . ( 2 ) . (3) . (4 ) , (5) . 

( 6 ) . ( 7 ) , ( 8 ) , ( 9 ) . (10), (1 
1 ) . (12), (13), (14), ( 1 5 ) Xti 

(16) ^KifiS^&liffc^ffi^i^-^T'. inlS! 

[oioi] (20) mm^mm^tmm 1 $>§ 

^lilWBW ( 1) , (2) , (3) , (4) . (5) . 



( 6 ) . ( 7 ) . ( 8 ) , ( 9 ) , (1 0 ) . (1 
1 ) . (12). (13), (14). ( 1 5 ) Xti 

( 1 6 ) vmztffit&mtmi^iSj.-frx: mm 
mit^jjmm^mmmmxi) mwm v >xi o 

[0102] (21) 1tftIi;£<7j>SEfflc0fS;i<Ig 1 hh 
W±ffi&) ( 1 ) . ( 2) . ( 3 ) . (4 ) . ( 5) , 
( 6 ) . ( 7 ) . ( 8 ) . ( 9 ) . (10). (1 
1) . (12). (13). (14). ( 1 5 ) Xte 

( 1 6 ) <s>mi,,6& rum\nWii> -- • -n c. mam 
®ft^hm\*m<7Mtffom<?mtf[mxfo& mitt v >x 

[0103] (22) mW) ( 1 ) . ( 2 ) . 
( 3 ) , ( 4 ) . ( 5 ) . ( 6 ) . ( 7 ) . ( 8 ) . 
( 9 ) . (10). (11). (12). (13). 
(14). (15), (16), (17), (18), 

d9), ( 2 o ) xt± ( 2 1 ) iztmt&mfcm®*: 

[0 104] 

mwmm *%ty(?Mmm®^j?.-M±, turns 
vxaymmm^mz-th ztizx *)Mftm%&m?T 
vAh vmm-mtzmmz l , >mxmax h x\ l 

[Hi ] *mpm#m&.£7F?m 

[02 ] *»hh^» 1 coHJfc^JES' ^-TH 
[03] l2CifIIWiI^«l 

[04 ] *m&fti2<tomibmm&mm 
[05] 04t^-rnss^e<7)^^i 
[06 ] *w%<7)Wi3<7)mM<?yBm*5Kfm 

[ 0 7 ] 0 6 IZK-tmMwBmco^&M 

[08 ] *hbbw»4 ^mmmm^^tm 
[ 0 9 ] 0 s iz^-tmmcoBmomm 
[010] ^%m^>m5<7)mmmm^-tm 
[0ii] -^mme<Dmw)Bmt:^tm 

[012] ^BJ^7^5fiO^a:^0 

[013] *mm&M8(?>mmmm$:5n-tm 

[014] *?|^)||9cO||tt^flS*5rr0 

[015] *^Bj£on i ocommcomm^-tm 
[0i6] *^b^h 1 1 ommmmz^-tm 
[017] ^s^ig 1 2<nmmmm$:9r<fm 
[0i8] .*»»oib 1 3^mmmm^i-m 

[019] *^BJcoH 1 4 ^HM^@^*-T0 

[02 o] ^^mmwm^j^-ii^m^tim^^ 

[02 1] ^BJ^H^ti^v^-yi'S-fflv^^s^WI 
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